Early effects of low dose-rate radiation on cultured tumor cells.
Low-dose hyperradiosensitivity (HRS) has been found for several cell types after exposure to low doses, < 0.5 Gy, of high dose-rate (typically 50-150 Gy/h) low-LET radiation. HRS precedes the occurrence of a relative resistance for doses above 0.5-1 Gy. A critical question is whether HRS is of importance in radionuclide therapy where the dose-rate is low but the total dose might be high. An indication that cells exposed to low dose-rate can be kept hyperradiosensitive has recently been published. We have in the present study applied cells without (glioma U373MG) and with (glioma U118MG and colon carcinoma HT29) HRS and studied early effects, up to one week, during low dose-rate (LDR), 0.05-0.09 Gy/hours, exposure (total dose after one week: 11.8 +/- 1.5 Gy). The cells were grown on thin foils above a (32)P source placed in a cell culture chamber. Cell number reductions, cell-cycle disturbances, and changed numbers of apoptotic cells were analyzed after continuous LDR exposures. There seemed to be no relation with HRS when the cell number reduction was considered. The U373MG cells, lacking HRS, had the strongest cell number reduction due to a combination of a G(2) block and increased apoptosis. The U118MG and HT29 cells, both having HRS, had surprisingly low cell number reductions. U118MG had only a G(2) block but no increase in apoptosis. HT29 had both a G(2) block and an increase in apoptosis but the apoptosis change was somewhat smaller than for U373MG. Thus, there seemed to be no obvious relation between HRS and early cellular effects when the cells were analyzed after continuous LDR exposure.